Here, we present the genome sequence and annotation of the bacterial strain HV4-5-A1G, a potentially new Clostridium species. Based on its genomic data, this strain may act as a keystone microorganism in the hydrolysis of complex polymers, as well as in the different acidogenesis and acetogenesis steps during anaerobic digestion. Citation Hahnke S, Abendroth C, Pascual J, Langer T, Ramm P, Klocke M, Luschnig O, Porcar M. 2020. Complete genome sequence of a new Clostridium sp. isolated from anaerobic digestion and biomethanation. Microbiol Resour
W e present the genome sequence and annotation of the bacterial strain HV4-5-A1G, which was isolated from the acidification stage of a mesophilic two-stage laboratory-scale leach bed system, which worked as described by Abendroth et al. (1) . Freshly cut grass was taken from a meadow in Jena, Germany (50°51=55.4ЉN, 11°35=56.1ЉE), as the sole substrate. Isolation of the strain was performed after the diluted hydrolysate was reincubated with microcrystalline cellulose as the sole carbon source. After incubation, the hydrolysate was diluted 10-fold, plated on reinforced clostridial agar (Oxoid Ltd.), and cultivated under anoxic conditions at 37°C. For purification, colonies were picked and restreaked several times. Comparison of the almost complete 16S rRNA gene sequence of the strain with those in the NCBI database suggested that the strain belongs to a new species, as the closest type strain, Clostridium luticellarii FW431 T , showed only 97.3% sequence similarity (2); therefore, this strain was chosen for genome sequencing. After cultivation in brain heart infusion broth (Carl Roth GmbH & Co. KG) supplemented with yeast extract, DNA was extracted and purified using the Gentra Puregene Yeast/Bact. kit (Qiagen). For subsequent purification of the DNA, the NucleoSpin genomic DNA cleanup kit (Macherey-Nagel) was used. We prepared a Nextera XT library from total genomic DNA and sequenced it using the Illumina NextSeq 500 platform (150-bp paired-end reads). Raw reads were filtered (Q score, Ͼ20; minimum length, Ͼ50 nucleotides [nt]) with BBTools v37.10, yielding 26.98 million paired-end sequences with a mean Q value of 33.41. Genome assembly was conducted with SPAdes 3.13.0 (3). A total of 287 contigs with a length of Ն300 nt were obtained, covering a total genome size of 3,834,313 nt, with an estimated GC content of 34.17%. The largest contig was 93,925 nt, and the N 50 value was 30,423 nt. Default parameters were used for all software unless otherwise specified.
The assembled sequences were annotated using NCBI Prokaryotic Genome Annotation Pipeline 4.9 (4) and the RAST toolkit (5) implemented in the genome annotation service in PATRIC (6) . The genome of strain HV4-5-A1G harbors 3,778 genes, including
3,689 open reading frames, 92 pseudogenes, 5 5S rRNAs (all complete), 3 16S rRNAs (partial), 9 23S rRNAs (partial), 67 tRNAs, and 5 noncoding RNAs. A total of 12 CRISPR arrays were identified.
The genome harbors nine different glycoside hydrolases, including two cellulases (7) . Furthermore, genes for NAD ϩ -dependent ethanol dehydrogenase and L-lactate dehydrogenase indicate the capability for alcoholic fermentation and lactate formation. Moreover, HV4-5-A1G is potentially able to conduct the fermentation of lactate to acetate and propionate via methylmalonyl-coenzyme A (CoA) with the enzymes methylmalonyl-CoA mutase and methylmalonyl-CoA epimerase, as well as the conversion of acetyl-CoA to acetate with acetate kinase and phosphate acetyltransferase. Therefore, strain HV4-5-A1G may have a key role in the hydrolysis of complex polymers and in the different acidogenesis and acetogenesis steps during anaerobic digestion of organic matter.
Data availability. Strain HV4-5-A1G was deposited in the German Collection of Microorganisms and Cell Cultures under the designation DSM 104276. This wholegenome sequencing (WGS) project was deposited in DDBJ/ENA/GenBank under accession number VXJK00000000. The version described in this paper is version VXJK01000000. Raw sequence reads were deposited in the SRA under accession number SRR10177393. The WGS and SRA records are associated with BioProject number PRJNA565868.
